Objective. To estimate the prevalence and predictors of medications deemed potentially inappropriate for the elderly among family physicians' patients aged 65 and older (seniors) taking multiple prescribed medications.
initially developed for defining inappropriate prescribing in frail elderly nursing home residents 3 have been adapted for use in community-dwelling elderly. 4 This study assessed the patient and physician predictors of potentially inappropriate medication use among randomly selected community-dwelling elderly who participated in a randomized controlled trial in Ontario, Canada.
Methods

Introduction
Medication-related problems have been well documented, including the use of medications that are potentially inappropriate for the elderly. 1 Suboptimal or inappropriate prescribing has been linked to excess morbidity and hospitalization. 2 Criteria that were similar in age and gender to those who refused, 5 and more participating physicians (41.7%; 20/48) were certified with the Canadian College of Family Physicians than physicians who refused (33.3%; 7/21) (P = 0.51). Patients of the participating physicians were at least 65 years of age, taking five or more regular daily medications (prescription or non-prescription), and were randomly selected (20 per practice) and invited to participate in the trial (69.5% participation rate).
Medication information was obtained from the administrative database of the Ontario Drug Benefit Programme (ODB), which provides prescription medications to Ontario residents aged у65 years. Data were obtained for each consenting patient for a total of 29 months, including 12 months before the trial began. A self-administered questionnaire on sociodemographic characteristics and health-related quality of life [Medical Outcomes Study Short Form (SF)-36 6 ] was completed by each senior at enrolment. Current medical conditions were determined by chart audit. Information was obtained on the physicians' gender, years since graduation from medical school, and certification with the Canadian College of Family Physicians. The study was approved by the McMaster University Research Ethics Board.
The list of potentially inappropriate medications derived by Beers et al. 3, 4 was used (see Table 1 , footnote). In addition, prescriptions of short-acting benziodiazepines with Ͼ30 days supply and the prescription of more than one benzodiazepine or non-steroidal anti-inflammatory drug (NSAID) simultaneously were included. Simultaneous prescribing of prophylactic (one tablet daily) acetylsalicylic acid (aspirin) with another NSAID was not included.
The outcome was the prescription of one or more potentially inappropriate medication, during the 12 months before the trial began. The predictors of receiving any one or more potentially inappropriate The overall prevalence of use of any one or more potentially inappropriate medication was 16.3% (127/777). Prescriptions for a short-acting benzodiazepine with a supply of Ͼ30 days (6.4%; 50/777) were the most common category of potentially inappropriate medications. The next most common category was oxybutynin (3.7%; 29/777) ( Table 1) . Among the 50 patients with any prescription of short-acting benzodiazepine, the mean number of benzodiazepine prescriptions was 3.4 (SD = 2.3), and 42.0% (21/50) of them had four or more prescriptions for varying lengths of supply Ͼ30 days, during the 12 months. In univariate analysis, being prescribed at least one potentially inappropriate medication was significantly associated with being female (OR = 1.7, 95% CI = 1.1-2.5, P = 0.02). Self-reported fair or poor health nearly reached significance (OR = 1.5, 95% CI = 1.0-2.2, P = 0.08). In multiple logistic regression analysis, only females remained at significantly higher risk of being prescribed potentially inappropriate medications (OR = 1.6, 95% CI = 1.0-2.4, P = 0.03).
Male physicians tended to prescribe more potentially inappropriate medications than female physicians (mean per patient 0.19, versus 0.13, P = 0.09), and physicians not certified with the Canadian College of Family Physicians tended to prescribe more than physicians who were certified (mean per patient 0.18, versus 0.15, P = 0.26); however, differences were not statistically significant. The number of years since graduation from medical school had a weak correlation (r = 0.09, P = 0.54) with the mean number of potentially inappropriate medications per patient. Controlling for patients' age, gender, self-reported health, number of prescriptions and number of health conditions did not alter the results.
Discussion
Prescribing of potentially inappropriate medications for elderly people living in the community was not uncommon, with nearly one in five seniors in this study receiving at least one potentially inappropriate medication during a year. However, most potentially inappropriate medication use was accounted for by short-acting benzodiazepines and amitriptyline. Administrative data do not provide information on the circumstances of prescribing and the rationale for physician and patient decisions, and physicians may feel justified in prescribing a high-risk medication if they are able to monitor the patient's dose and tolerance for adverse effects closely. In contrast to previous reports that physician characteristics such as age, specialization and university affiliation are associated with appropriateness of prescribing, 7, 8 we did not find that gender, certification with the Canadian College of Family Physicians or year of graduation from medical school were associated with potentially inappropriate medication prescribing.
One of the strengths of this study was that family physicians and patients were selected randomly from both urban and rural settings, with a high participation rate, increasing the generalizability of our findings to primary care prescribing in this area of Canada. In contrast to most studies using government prescription claims information, we had more detailed linked information on patient socio-demographic characteristics and medical conditions directly from patients and their physicians, allowing a more extensive analysis of predictors of potentially inappropriate medication use.
Interventions such as education, feedback and pharmacist medication assessment can alert physicians to potentially problematic prescribing 9 and perhaps help overcome some of the challenges of managing older patients taking multiple medications for various conditions.
